Role of hERG1 K(+) channels in leukemia cells as a positive regulator in SDF-1a-induced proliferation.
Previous work from our laboratory has confirmed that human ether-à-go-go-related gene 1 (hERG1) K(+) channels are constitutively expressed in leukemia cells and enhanced cell proliferation. More importantly, it has shown that stromal cell-derived factor-1a (SDF-1a) significantly increases hERG1 K(+) tail current and a specific hERG1 K(+) channels inhibitor significantly blocks SDF-1a-induced migration of leukemic cells. In this study, we investigated a possible regulatory effect of hERG1 K(+) channels upon SDF-1a-mediated cell proliferation as a mean to uncover new molecular events involved in bone marrow microenvironment and leukemogenesis. RT-PCR showed that SDF-1a enhanced hERG1 expression in a dose-dependent manner. Cell proliferation assay illustrated that SDF-1a promoted cell proliferation in a dose-dependent manner, whereas this effect was impaired by E-4031. In addition, E-4031 inhibited SDF-1a-stimulated leukemic cell proliferation by inducing G(0)/G(1) arrest. Interestingly, E-4031 promoted SDF-1a-induced apoptosis in HL-60 and leukemic blasts, which markedly impaired the protection effect of SDF-1a in AML. Moreover, SDF-1a increased the expression of Wnt/beta-catenin target genes, including beta-catenin, cyclin-D1, and c-myc; however, this manner was abolished by blockage with the hERG1 K(+) channels. Taken together, our results provide evidence of a novel mechanism involved in the proliferative effects of SDF-1a and highlight hERG1 K(+) channels as a therapeutic target for leukemia treatment and prevention.